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(54) Device for monitoring electromagnetic fields 

(57) A device for monitoring electromagnetic fields, 
comprising at least one antenna element (A1, A2. A3) 
for electromagnetic field measurements, a reception 
chain (10, 20, 30) capable of generating at least one sig- 
nal which is indicative of the electromagnetic field 
strength measured by the antenna element (A1. A2, 
A3), a threshold comparator element (60) for comparing 
the field strength signal with a predetermined threshold 
level. In addition, the device also exhibits at least one 



of the following characteristics: a selector element (10) 
provided to make the device (1) selectively sensitive to 
at least two different electromagnetic field frequency 
bands, the threshold comparator element (60) present- 
ing a selectively variable threshold level, and a commu- 
nication interface (90) provided so that data can be 
transmitted to and/or from the device, and specifically 
so that the selected band and/or the threshold level used 
to perform monitoring can be varied selectively from a 
remote station. 
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Description 
Technical Field 

[0001] The present invention relates to devices for 5 
monitoring electromagnetic fields and was developed 
with particular attention to potential application in mon- 
itoring the level, or in other words the strength, of ambi- 
ent electromagnetic fields. 

10 

Background Art 

[0002] A known method of performing such a moni- 
toring function is to use measuring instruments which 
are carried by an operator to the site where the strength is 
of an electromagnetic field is to be determined. Often, 
after a first rough measurement of approximate E-field 
strength made using a small portable instrument, it is 
necessary to proceed with more accurate measure- 
ments using more sophisticated instruments. 20 
[0003] Attempts have also been made to perform 
monitoring using fixed stations capable of continuously 
measuring changes in electromagnetic field strength at 
the point where the station is installed. 
[0004] In view of the mounting concerns about expo- 25 
sure to electromagnetic fields, It is imperative to develop 
monitoring solutions which have been perfected in a va- 
riety of respects, including: 

The ability to perform selective monitoring for differ- 30 
ent frequency ranges or bandwidths, and thus dis- 
tinguish and identify the various sources in relation 
to their contributions to overall electromagnetic field 
strength, 

• The ability to perform monitoring whose purpose is 
to determine when predetermined E-field strength 
thresholds are reached, rather than to measure the 
field and its strength on a continuous basis, 
The ability to implement a remote monitoring func- 
tion, thus avoiding the need to access the site where ^ 
the monitoring station is installed, with the further 
ability to selectively and remotely vary monitoring 
parameters such as the threshold levels taken into 
consideration, and 

- The a bility, which is closely linked to the capabilities <s 
cited in the previous paragraph, to use measure- 
ment and monitoring points which can be freely and 
readily located in widely dissimilar positions in order 
to set up a geographically distributed monitoring 
network. so 

Disclosure of the Invention 

[0005] The object of the present invention is thus to 
provide a solution capable of satisfying all of the needs 55 
indicated above. 

In accordance with the present invention, this object is 
achieved by means of a device having the characteris- 



tics detailed in the following claims. 

Brief Description of Drawings 

[0006] The following description of the invention, 
which is intended purely by way of example and is not 
to be construed as limiting, wilt make reference to the 
accompanying drawings, where: 

- Figure 1 provides a general illustration of the con- 
text in which a device in accordance with the inven- 
tion is used, and 

- Figure 2 is a block diagram illustrating the circuitry 
of a device in accordance with the inventton. 

Best mode for Carrying Out the Invention 

[0007] As illustrated in Figure 1, a monitoring device 
in accordance with the invention and designated in the 
figure by the number 1 is intended to measure the elec- 
tromagnetic field at a site designated generically by the 
letter L 

[0008] In genera], the electromagnetic field derives 
from the overiapping electromagnetic fields produced 
by a more or less large number of sources, one of which 
is illustrated schematicaily and designated by the letter 
S. 

[0009] For purposes of illustration, the sources in 
question may be said to consist, for example, of: 

Radio and/or television transmitters (which, at least 
in urban areas with large concentrations of broad- 
casters, are the most significant source of detecta- 
ble ambient electromagnetic fields), 

- Telecommunications system transmitters, e.g., for 
mobile telephony, 

- Miscellaneous sources such as remote-control 
units, dedicated generators of electromagnetic 
waves of various kinds, etc. 

[0010] An important characteristic of the device 1 in 
accordance with the invention is that it makes it possible 
to perform a remote monitoring function, or in other 
words without requiring that an operator be present at 
the site L where the device 1 is installed. 
[001 1] As will become apparent bek)w, in feet, the de- 
vice 1 is capable of interfacing in a telecommunications 
network N (e.g., a mobile telephony network) In order to 
transmit and/or receive data to and from a remote sta- 
tion WS which can be manned or in any case periodi- 
cally supervised by an operator. 
[001 2] Turning now to a more detailed analysis of the 
diagram shown in Figure 2. references A1. A2 and A3 
designate three antennas (implemented using any 
known technology, e.g.. in the fonii of whip, dipole or 
loop antennas) oriented with their respective directions 
of maximum sensitivity lying In different directions, and 
typically along three directions corresponding to the X, 
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Y and Z axes of an orthogonal or Cartesian coordinate 
system (see Figure 1). 

[001 3] This arrangement is such that the electric and/ 
or magnetic components of the ambient electromagnet- 
ic field can be sensed independently of whether electro- s 
magnetic fields whose polarization is predominately in 
a single direction are present, this being a situation that 
can, for example, occur near transmitters which emit an 
electromagnetic wave with a predetermined vertical or 
horizontal polarization plane. to 
[0014] Reference 10 designates a band selector de- 
vice designed to act in accordance with the prior art on 
antennas A1, A2 and A3 and/or on the reception chain 
associated with them in such a way as to make device 
1 exclusively (or at least prevalently) sensitive to the is 
electromagnetic field in at least two frequency ranges 
or bands, for example the UHF band for monitoring the 
electromagnetic field associated with emissions from 
terrestrial radio and television transmitters, the band 
used by GSM systems for monitoring the signal strength 20 
deriving from coverage of site L on the part of one or 
more mobile telephony networks, etc.. 
[0015] The selector unit 10 (which in practice selects 
the band in which monitoring is to be performed) oper- 
ates in response to a command signal received over a 25 
line 101 from a control unit which will be described in 
further detail below. 

[001 6] The band selector unit 1 0ls provided with a set 
of cascaded filter units 20 which operate separately on 
the signals from each of the antennas A1. A2 and A3 30 
and are intended to increase the accuracy and selectiv- 
ity with which the electromagnetic field Is measured In 
the band taken into consideration. 
[001 7] References 30 designate radio-frequency rec- 
tifier units, which like filters 20 are implemented in ac- 35 
cordance with the prior art. Each of the rectifier units 30 
receives the output signal from the filter 20 located Im- 
mediately upstream and. at its own output, generates a 
rectified signal corresponding in practice to the enve- 
lope of the radio-frequency signal provided at its input. 40 
[0018] At its output, each rectifier 30 thus provides a 
signal which is indicative of the electromagnetic field 
strength measured in the main direction of sensitivity of 
the associated antenna A1 , A2 and A3 in the frequency 
range or band sislected on each occasion by means of 4S 
band selector 10. 

[001 9] The field strength signals generated by rectifi- 
ers 30 are sent to a multiplexer unit 40 whose function 
is to permit the various field strength signals to be proc- 
essed using a time division scheme. This takes place so 
under the control of a command signal supplied over a 
line 401 from the control unit mentioned above. 
[0020] As will be readily apparent to a person skilled 
in the art. each of the aforesakl field strength signals 
can, at least in principle, be analyzed and handled inde- 55 
pendently by separate processing and handling setups. 
[0021] The fact that a time division multiplexing 
scheme is used makes it possible to employ a single 



analysis setup to handle the various field strength sig- 
nals, thus reducing the complexity of the device's cir- 
cuitry. 

[0022] Reference 50 designates an analog-to-digital 
converter whereby the various output signals from rec- 
tifiers 30 are converted into digital fonm for subsequent 
processing. 

[0023] This processing essentially involves compar- 
ing the various field strength signals with one or more 
threshold levels applied to a threshold comparator 60. 
[0024] Preferably, this threshold level or levels will be 
established by the control unit mentioned above. This 
unit, designated by the number 70 in the diagram shown 
in Figure 2, preferably consists of a microcontroller or 
similar processing device carrying an associated mem- 
ory block 80. The latter usually comprises, in accord- 
ance with a welt-known solution, a ROM memory for 
storing configuration and program Instructions, and a 
RAM memory for storing the Input/output data from de- 
vice 1. 

[0025] Finally, reference 90 designates a communica- 
tion module capable of being configured, for example, 
in the form of a modem such as a GSM modem operat- 
ing with an RS232 serial interface so that data can be 
transmitted between the device 1 and the remote station 
WS. which is equipped for this purpose with a modem 
WS1. 

[0026] In this way, a bidirectional connectton can be 
established between the device 1 and the station WS 
whereby the device 1 can transmit, for example, data 
corresponding to the measurements made and any 
alarm signals (field strength beyond the thresholds, etc.) 
to the station WS. Symmetrically, the station WS can 
transmit requests to perform measurements, band se- 
lection data, measurement threshold data and so forth 
to the device 1. 

[0027] The structure as described provides a high de- 
gree of flexibility in performing monitoring activities. 
[0028] In particular, the control unit 70 is capable of 
operating (e.g.. in response to instructions received 
from the station WS) in such a way as to selectively vary: 

- The band selected by the selector 10. and hence 
the frequency range in which monitoring Is per- 
formed, and 

- The threshoM level applied in device 60. 

[0029] In this way. monitoring can be performed with 
specific reference to different and cleariy identified 
sources of electromagnetic fields. 
[0030] Likewise, the threshold level or levels with 
which the element 60 operates is (are) capable of being 
changed, for example in order to take different needs 
into account (e.g., where different signal levels are to be 
monitored for different frequency ranges or bands, and 
thus for different sources). 

[0031] Additionally, the device 1 lends itself readily to 
being implemented in such a way that it can be main- 
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tained In standby status (with minimum power consump- 
tion) and then activated by means of a command trans- 
mitted by the station WS. so that monitoring can be car* 
ried out at predetenmined times, e.g., in accordance with 
a polling scheme applied to a number of devices 1 In 5 
different locations. 

[0032] The fact that the device 1 can be implemented 
as a mobile device (e.g., as part of a network N which 
is a mobile radio network) and/or as a low power con- 
sumption device makes it possible to use the device 1 io 
as a flexible measurement instrument capable of being 
readily located in widely dissimilar sites L (and if neces- 
sary at successive times) without having to provide spe- 
cial power supply units and/or communication terminals 
at the site, thus facilitating the deployment of geograph- is 
ically distributed monitoring networks. 
[0033] Naturally, and without detriment to the Inven- 
tion's underlying principle, details and forms of imple- 
mentation may vary widely with respect to the descrip- 
tions and illustrations provided herein, without for that 20 
reason failing to fall within the scope of the present in- 
vention. 

Claims 25 

1. A device for monitoring electromagnetic fields. 
characterized in that it comprises: 

• At least one antenna element (A1. A2, A3) for 30 
electromagnetic field measurements, 

- A reception chain (10, 20. 30) capable of gen- 
erating at least one signal which is Indicative of 
the electromagnetic field strength measured by 
said at least one antenna element (A1 , A2, A3), 35 
A threshold comparator element (60) for com- 
paring said at least one field strength signal 
generated by said reception chain (20, 30, 40) 
with at least one associated threshold level, 

40 

and in that said device also exhibits at least 
one of the following characteristics: 

A selector element (10) provided to make the 
device (1) selectively sensitive to at least two 45 
electromagnetic field frequency bands, 
Said at least one threshold level of said thresh- 
old comparator element (60) being selectively 
variable, and 

- A communication interface (90) provided so so 
that signals can be transmitted to and/or from 

the device (10). 

2. A device In accordance with claim 1 , characterized 

in that it comprises a plurality of antenna elements ss 
(A1 . A2, A3) whose sensitivity is oriented in different 
directions. 



3. A device In accordance with claim 2, characterized 
in that it comprises at least three antenna elements 
(A1 , A2, A3) whose respective directions of sensi- 
tivity are oriented along a set of three mutually or- 
thogonal axes (X, Y, Z). 

4. A device in accordance with any of claims 1 through 
3, characterized In that It comprises said selector 
element (10) and In that said selector element (10) 
is capable of making the device (1) sensitive to the 
electromagnetic field in at least one band selected 
from the group consisting of the frequency bands 
used for radio and television transmission and of the 
transmission bands used by mobile communica- 
tions networks. 

5. A device in accordance with claim 2, characterized 
in that the antenna elements in said plurality (A1, 
A2, A3) are each associated with separate recep- 
tion chains (20, 30). the device also comprising a 
multiplexer element (40) for handling the signals 
generated by said separate reception chains (20, 
30) using a general time division multiplexing 
scheme. 

6. A device in accordance with any of the foregoing 
claims, characterized in that It comprises a control 
unit (70) configured so as to selectively vary at least 
one selected parameter in the group consisting of: 

• The frequency band selected by said selector 
element (10), 

Said one or more threshold levels for the 
threshold comparator element (60). 

7. A device in accordance with claim 6, characterized 
in that said one or more control units (70) can be 
configured to selectively vary said one or more 
magnitudes in relatton to the signals received from 
said communication interface (90). 

8. A device In accordance with any of the foregoing 
claims, characterized In that It comprises said 
communication Interface (90), said communication 
interface being configured as an interface for com- 
munication with a mobile communication interface. 

9. A device in accordance with claim 1 or with claim 8, 
characterized In that said communicatton inter- 
face (90) operates as a serial Interface, preferably 
according to the RS232 standard. 

10. A device in accordance with any of the foregoing 
claims, Integrated together with like devices in a ge- 
ographically distributed electromagnetic fieM mon- 
itoring network. 
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